Abstract. Dust samples collected annually for 5 years from 55 sites in southern Nevada and California provide the first regional source of information on modern rates of dust deposition, grain size, and mineralogical and chemical composition relative to climate and to type and lithology of dust source. The average silt and clay flux (rate of deposition) in southern Nevada and southeastern California ranges from 4.3 to 15.7 g/m2/yr, but in southwestern California the average silt and clay flux is as high as 30 g/m2/yr. The climatic factors that affect dust flux interact with each other and with the factors of source type (playas versus alluvium), source lithology, geographic area, and human disturbance. Average dust flux increases with mean annual temperature but is not correlated to decreases in mean annual precipitation because the regional winds bring dust to relatively wet areas. In contrast, annual dust flux mostly reflects changes in annual precipitation (relative drought) rather than temperature. Although playa and alluvial sources produce about the same amount of dust per unit area, the total volume of dust from the more extensive alluvial sources is much larger. In addition, playa and alluvial sources respond differently to annual changes in precipitation. Most playas produce dust that is richer in soluble salts and carbonate than that from alluvial sources (except carbonate-rich alluvium)• Gypsum dust may be produced by the interaction of carbonate dust and anthropogenic or marine sulfates. The dust flux in an arid urbanizing area may be as much as twice that before disturbance but decreases when construction stops. The mineralogic and major-oxide composition of the dust samples indicates that sand and some silt is locally derived and deposited, whereas clay and some silt from different sources can be far-traveled. Dust deposited in the Transverse Ranges of California by the Santa Ana winds appears to be mainly derived from sources to the north and east.
Introduction
The source, entrainment, transportation, and deposition of eolian dust are topics of increasing interest to the scientific community and are of great importance to people in arid and semiarid regions. Analysis of ice cores shows that glacial episodes coincide with episodes of increased atmospheric dust [e.g., Petit et al., 1990] ; the dust can reflect incoming solar radiation and thus increase ice cover. Oceanic-sediment cores are interpreted to reflect aridity in continental source areas, commonly during glaciations but in some areas during interglaciations [Rea, 1994] conditions. However, in 1993 we observed that the surfaces of marbles at sites T38 and T39, directly downwind of the salt pan in Death Valley, were slightly pitted; these marbles appeared frosted as early as 1987. If the pitting is due to solution of silica, it suggests that the pH of dust at these sites must periodically be about 8.5 or more. This dust-trap design was modified in 1986 in two ways. In many areas the traps became favored perching sites for birds. As a result, significant amounts of noneolian sediment were locally added to the samples. All dust traps are fitted with two metal straps looped in an inverted basket shape Caution must be used when interpreting the dust data from this study and comparing it to other studies. We emphasize that the dust traps catch both wet and dry deposition, because dust can be added to softs in both ways. Not all dry deposition that occurs at a site will be in the sample, because dry dust that remains on the top layer of marbles can be deflated from the trap. In addition, the wind-baffle data indicate that the true rate of dust deposition at sites with low scrubby vegetation may be about 50% greater than measured (discussed below). Hence some results of the statistical analyses, especially regressions, may have been affected by the mixture of data from sites with different vegetation types.
Sampling and Analysis of Dust
Samples were retrieved from the dust traps by washing the marbles, screen, and pan with distilled water into plastic 1-L bottles. In the laboratory the sample was gradually dried at about 35øC in large evaporating dishes and coarse organic material was removed. The analytical order was (1) moisture, (2) organic matter, O) soluble salts and gypsum, (4) total carbonate (calcite plus dolomite), (5) grain size, (6) majoroxide chemistry, and (7) mineralogy. This order was dictated by the need to have moisture and organic-matter content to calculate amounts of the other components, the relative importance of the data to soil studies, and the most efficient use of the sample (see below). The database for any given site commonly contains gaps depending on how far the sample for a particular year could be stretched through the analytical cascade. In some cases, samples from different years at the same site or adjacent sites were combined to obtain enough material for measuring grain size, major-oxide composition, or mineralogy. Original analytical data, methods, weather records, and the results of some statistical analyses used but not published in this report are archived by the Global Change Program of the U.S. Geological Survey and are available upon request by anonymous file transfer protocol to Internet address "geochange.er.usgs.gov."
Most of the laboratory analyses were performed by Kihl and his assistants at the Institute of Arctic and Alpine Research in Boulder, Colorado, using standard laboratory techniques for soil samples [B/ack, 1965; Singer and Janitzky, 1986] that we adapted for use on very small samples (the mineral content of a dust sample typically weighs less than 1 g). These adaptations generafly result in standard errors that are larger than normal because the amount of sample used is smaller than the recommended amount. A sample split was commonly used in more than one analysis if the first analytical procedure used was nondestructive. These sequential techniques include (1) moisture and organic-matter content (Walkley-Black procedure in the work of B/ack [1965] ) were measured on the same split using 0.05 g; (2) the entire sample was extracted with water to measure soluble salts [Jackson, 1958] and was then dried and recovered, so that subsequent analyses were performed on samples without soluble salts; O) a 0.25-g split was used to determine total carbonate content (Chittick procedure in the work of Singer and Janitzky [1986] ), and the carbonate-free residue was analyzed for major oxides and zirconium; and (4) when sufficient sample (at least 0.4 g) remained to measure grain size using the Sedigraph rather than by pipette analysis, the clay and silt fractions were saved and analyzed for mineralogy by X ray diffractionø Major-oxide content and mineralogy were determined in U.S. Geological Survey laboratories. Major oxides and zirconium were analyzed by induction-coupled plasma spectroscopy [Lichte et al., 1987] . For mineralogical analysis, samples of sand, silt, and clay were slurriled in water (sand samples were ground to a fine powder) and mounted dropwise on glass slides. Minerals in the sand and silt fractions were identified by characteristic peaks on X ray diffractograms and their relative amounts were estimated from peak heights. Minerals in the clay samples were identified by characteristic peaks after being air-dried, glycolated, and heated to 300øC and 550øC. The relative abundances of clay minerals were estimated by measuring peak heights and adjusted for intensity variations between runs using the peak height of quartz.
Climatic Data
Mean monthly precipitation and temperature data for 1984 to 1989 for weather stations in southern Nevada and California (National Climatic Data Center); near dust-trap sites were used to calculate secondary climatic variablesT including seasonal precipitation (November-April and May-October), monthly and annual potential evapotranspiration, and measures of drought.
"Temperature drought" was calculated by subtracting the annual temperature of one year from that of the following year; annual, winter (November through April), and summer (May through October) precipitation drought were calculated by subtracting values of one year from those of the preceding year.
Because the dust-trap sites are at different elevations than the nearest weather stations, we estimated mean annual temperature and precipitation at the sampling sites. Weather data for the entire period of record were compiled for all weather stations in the region (including some that are no longer maintained) except those in coastal California• Linear regression was used to obtain equations that related temperature and precipitation to elevation at these weather stations; temperature and precipitation were then estimated from elevations at the sampling sites (Table 1) 
Numerical and Statistical Analyses
Weight-percent data, flux data (g/m2/yr)T and 5-year averages of both types of data were used in the statistical analyses. Because the organic-matter content of the dust varies greatly depending on the content of plant and insect matter, contents of other major components (carbonate, soluble salt, and gypsum) are given on an organic-free basis recalculated to 100%. Sand, silt, and clay contents include carbonate but exclude soluble salts and gypsum• Preliminary examination of the flux data indicated that samples from some sites collected in 1985 and 1986, before the trap design was modified to discourage birds from roosting (Figure 2), were anomalously larger (50-500%) than those collected later. All of these samples were recorded as containing significant amounts of bird feees. Consultations with ornithologists confirmed that bird droppings can contain significant amounts of minerals, mostly derived from cropstones; the amount varies with the species and with the diet of local populations. Moreover, perching birds can contaminate the sample with sediment from their feet. In some cases we found one or two pebble-sized clasts of local rocks in the samples, possibly dropped (or swapped for marbles) by large birds such as ravens.
The calcium-phosphate compounds in guano had variable effects on the dust analyses; these compounds are soluble in HCI acid, and some are also water soluble. The water-soluble compounds in the guano may have increased the soluble-salt content of some samples. The samples analyzed for major elements contained no bird-derived phosphorous because these samples consisted of the residue remaining after HC1 digestion. However, the grain size of some samples may include guano. Because of these complexities, flux values from samples with large amounts of bird droppings were excluded from further analysis (Table 2) . Drees et al. [1993] concluded that anomalously high concentrations of watersoluble potassium in dust samples from Niger, West Africa, were caused by bird urine. We suggest that previous studies in dry regions with little tall vegetationT such as those in the Great Plains [Smith et al., 1970] , southern New Mexico [Gile et al., 1981] , and southwest Texas [Rabenhorst et al., 1984] may have overestimated dust deposition because their trap designs did not discourage birds from roosting.
Because of the complexity and size of the databasesT extensive multivariate statistical analyses were performed to reduce and clarify the relations among dust and climate properties. Principal-components analysis was used to examine the relationships among the dust properties. One-way and multiple analyses of variance were used to measure the association among dust properties and the controlling variables of local source type (playa, alluviumT or bedrock) and lithology (Table 1) , geographic region (Figure 1) , and climate groupings. Linear regression was used to measure the correlations among dust properties and climatic variables.
General Characteristics of Modern Dust
Modern dust in southern Nevada and California is relatively fine-grained. Average silt content ranges from about 20 to 70% (Table 2 ). The silt and clay content is less variable; it ranges from 63 to 95 % with the exception of four sites (T14, T20, T25, and T60) that lie in noticeably barren, open areas. These sites may be subject to more intense or frequent windstorms that are capable of lofting sand to a hoioht c•f ? m or more. At one of these sites, T60 on the Mexican border (Figure 1) , one or more sandstorms in 1989 deposited 10 times the normal amount of sediment for one year and the sand content of the sample was almost 90%• in contrast to previous years when it ranged from 54 to 69 %.
The average annual silt flux ranges from about 3 to 30 g/m2 (Table 2) (Table 1 ). These high rates are due to the Santa Ana winds that funnel dust from the east through passes in the All samples also contain significant amounts of salt (Table  2) 
Relation of Modern Dust to Climate
Dust entrainment and deposition depend on the interaction of many factors. Dust entrainment depends chiefly on (1) daily and seasonal meteorological conditions that can generate turbulent winds capable of raising dust [Goudie and Middleton, 1992] ; (2) the threshold friction velocities of surface materials [Gillette et al., 1982; Gillette and Sinclair, 1990] , which are mainly dependent on particle size and moisture content and also on clay mineralogy and degree of cementation or crusting [Potter, 1990] ; and 0) the type and amount of vegetation [Musick and Gillette, 1990] . Although these three parameters fluctuate seasonally, they can be probably considered relatively constant for a given source area on a multiple-year basis. Thus the principal factor that controls variation in annual dust entrainment from a source should be drought and its consequent effects on vegetation, assuming that human effects are negligible or at least constant [Goudie and Middleton, 1992] . Dust deposition rates mainly depend on the rate of supply from the source(s), on rainfall that washes dust out of suspension and infiltrates softs, and on air turbulence caused by topographic variations [Goossens, 1988] or vegetation. At a given site, then, variation in annual dust deposition should be chiefly dependent on elimarie conditions in the source area and elimarie conditions in the deposition area.
We used three related approaches to determine the influence of elimate on dust deposition. (1) MAT and MAP categories for the sample sites were compared to mean annual fluxes of dust components using one-way analysis of variance. (2) Estimated MAT and MAP and mean annual fluxes were compared using correlation coefficients. 0) Yearly variations in temperature and the leaching index and yearly and seasonal variations in precipitation were compared to annual fluxes to assess the effect of local weather on dust deposition.
Relation of Dust to Mean Annual Temperature and Precipitation
To explore the relation between modem elimate and dust deposition, the means of dust contents and fluxes grouped by categories of MAT or MAP were compared. Carbonate, sand, and silt contents have significantly different means when grouped by MAP categories but not by MAT categories (Figures 3a and 3b) . However, multiple analysis of variance showed that the effects of MAP cannot be interpreted in isolation from other factors. For example, the anomalously large mean value of sand content in the >30-era MAP category is probably because this category mainly consists of sites in the Transverse Ranges, dominated by the powerful Santa Ana winds. The large mean value of carbonate content in the 20-30-cm MAP category is probably also spurious; this category includes several sites on carbonate-rich alluvial fans and thus reflects a lithologic effect (discussed below) rather than a climatic effect. Thus there are no meaningful relations among dust contents and mean climate variables at the deposition sites. All flux variables except gypsum increase with MAT. Silt, gypsum, and salt fluxes appear to be significanfly larger in the > 30-cm MAP category than in the other categories, but there is no trend with increasing precipitation (Figures 3c and 3d) . Correlation coefficients of simple linear regressions (Table  3) Linear regressions with MAT and MAP were also performed on subsets of the average and annual flux-rate data grouped by area, source type, and lithologyo Generally, the correlation coefficients produced by these breakdowns were no better than those using all of the sites• Further subdivisions (for example, groups of sites with similar source types in the same area) commonly resulted in groups that had too few sites to be statistically meaningfulø However, the regressions with MAT using sites with alluvial sources had higher correlation coefficients (ranging from 0.38 for salt flux to 0.57 for dust flux) than those of all sites (see points representing alluvial sources on Figures 4a and 4b ). This suggests that alluvial sources produce dust in response to climatic effects in a more uniform way than playa or bedrock sources. Figure 1) . Wind data cannot easily be extrapolated because topographic irregularities cause surface winds to be extremely variable in the Basin and Range province. In a few cases where mean annual wind speeds were available for stations near dust traps, comparisons showed little relation between higher annual wind speed and dust flux. However, Lyles [1983] showed that values of an index of climatic factors that cause wind erosion increase southward in southern Nevada and California, consistent with dust-flux values in this study.
Thus analysis of variance indicates that dust flux increases
Comparison of the annual variation in dust flux to precipitation for the study sites (variation in annual temperature appears to have little effect on dust flux) indicates that there are three main patterns. (1) Some peaks in dust flux occur during dry years, especially after several years of drought, at sites with alluvial sources (Table 4 and Figures 3 and 4) . 
Relation of Dust to Source Type and Lithology
The general types of dust sources are well known [Pye, 1987] 
Dust Relative to Source Type
The relative contributions of dust by alluvium, playas, and bedrock areas were assessed by one-way analysis of variance. Unexpectedly, we found no statistical difference among the means of both percentage and dust-flux variables when grouped by different local sources, although some minor differences exist (Figure 7a) . From Cooke and Warren [!973, Table 2, p. 53] the area of the southwestern United States covered by erodible alluvial deposits is about 6 to 20 times larger than that covered by exposed lake sediment (depending on whether "badlands" are included with playas); hence the potential contribution of modem dust from alluvium in the study area is at least 6 times greater than that from playas and lake sediment.
The average dust flux from three sites downwind of cultivated areas (Figure 1 ; sites T20 and T21 northeast of Las Vegas and T41 on the Nevada-California border) is larger than that from other sources. Their mean of total dust flux is about 15-20% higher (Table 2) than the means for sites with alluvial, playa, and bedrock sources. The regional impact of these three small agricultural dust sources is insignificant compared to the impact of "natural" sources during the period 
Dust Relative to Lithology
We hypothesized that proportions of dust constituents should vary depending on the composition of the local source. Traps were placed in a variety of lithologic settings (Table 1) Salt and gypsum were thought to be derived from playas or gypsiferous sediments [Reheis, 1987a] and possibly from coastal sea spray. Mean salt contents, however, do not differ significantly among the lithologic groups (Figure 7b ). This suggests that eolian salt is derived from either a large distant source (such as evaporation of seawater over the Pacific Ocean) or many small sources evenly distributed throughout the study area (such as salt-rich crusts). Gypsum content, in contrast, is largest at sites near calcareous sources ( Figure  7b ). This relation and the lack of correspondence of gypsum to salt content suggests that gypsum is related directly to carbonate rather than to playa sources, as discussed previously. Both salt and gypsum fluxes are largest at sites near granitic sources (Figure 7c) , which is partly due to the large total dust flux in southwestern California; salt and gypsum contents are also high in this area (Plates le and l g).
Lithologic variation among source areas appears to have little effect on the particle size of dust. However, fluxes of sand and silt are higher at sample sites with granitic substrates than at other sites ( To condense the complex mineralogic information, principal-components analysis was used to combine the minerals in different size fractions into different related groups, or factors, that can be interpreted in terms of lithologic associations. In addition, the factor scores can be examined for each site in order to assess lithologic and geographic effects on dust composition (Table 5, Figure 10) .
Analysis of sand mineralogy reveals four principal factors ( Table 5 ) that we interpret lithologically. Positive scores for Table 5 ). Analysis of clay mineralogy reveals three principal factors (Table 5) . Factor 1 is interpreted to indicate sources that are weakly weathered.
Factor 2 indicates more strongly weathered sources. Factor 3 consists of mixed layer illitesmectite clays, which also suggest weakly weathered sources but are not very abundant in the dust samples. Factor scores for clay mineralogy vary widely both annually and among the sites, and there is no consistent relationship between factor scores and substrate lithology. These findings suggest that either the clay component of dust samples represents many source areas mixed together or the clay mineralogy of surface sediments is similar over most of southern Nevada and California [e.g., Gillette et al., 1982; Muhs, 19831o In support of the latter, Droste [1961] showed that the clay in all playas of the Mojave Desert consisted of mostly smectite and illite. However, the seeming relationship of the clay factors to the weathering of source terrains and the annual variation in clay mineralogy at each site suggest that mixing of dust from different source areas is also important. Major-oxide composition of dust. Major elements were measured on the less than 2mm fraction of dust samples after removal of carbonate and soluble salts; therefore the sample compositions should reflect a mix of local (sand and some silt) and distant (clay and some silt) sources but should not reflect the local variability of carbonate and salt. To obtain enough dust to analyze, samp!es were commonly combined that were either from adjacent sites or from two years at the same site. For this reason, the data are only used to suggest general trends (Table 6 ). In thi• discussion the ratios of major oxides to ZrO9. are used rather than oxide percentages to avoid statistical problems of clo:mre. ZrO9. was used for two reasons. (1) Chemical analyses of the less than 2mm fractions reflect a mixture of local and distant sources. To focus on the distant-source components, we needed to ratio chemical contents against a locally derived component. ZrO9. was chosen because it is mostly contained in grains of zircon, which has far higher density than the common rock-forming minerals (summarized by Reheis [1990] ) and is less likely to travel far from the source. (2) Many studies of soil genesis have used ZrO9. (or zircon) as an index element because it is resistant to weathering [e.g., Raeside, 1959; Reheis, 1990] , and the primary focus of the dust project was the effect of dust on soil development.
Some trends in mean oxide ratios reflect the lithology of the local substrate (Table 6) The variability (standard deviation divided by the mean) of the oxide ratios reflects compositional differences among dust sources (Table 6 ). The average variability for all sites is significantly larger for Mg/Zr (26%), Fe/Zr (21%), and Mn/Zr (21%) than for the other oxide ratios (17% or less). (Table 7) . There is some annua• variation in scores for rhyolitic-factor 3, but they are mainly negative south of Las Vegas and positive north of Las Vegas (Figure  1 l c Lithologic variation among dust-source areas has relatively little effect on the particle size and the proportions of carbonate, soluble salt, and gypsum, except that carbonate sources yield dust that is significantly more calcareous than other lithologies. The higher salt concentrations at sites within mountain ranges indicates a correlation to precipitation rather than to specific sources. Gypsum in dust is related to the presence of eolian carbonate and is likely created by chemical interactions of carbonate with sulfates in the air or in the samples.
The mineralogic and major-oxide data indicate that the finer grains from many dust sources are mixed, resulting in broad regional trends of dust composition when sand is excluded.
Schutz and Sebert [1987] found similar results for dust in
North Africa. The sand fraction at each site is generally similar in mineralogy to that of the substrate lithology, whereas the silt and clay fractions are increasingly unlike the substrate and more homogeneous over large areas. The large annual variation in some components of the mineral and major-oxide assemblages indicate variation in the sources of dust at some sites. However, dust in the Transverse Ranges is similar in composition from year to year and appears to be derived from sources to the northeast and southeast, along the paths of the Santa Ant winds.
Comparisons and Conclusions
The dust fluxes presented in this study should be interpreted cautiously, because the collectors do not measure all dry deposition and they are affected by the height of Figure 11 . Factor scores of principal-components analysis using ratios of major oxides to ZrO 2. Boxes in top right comers give percentage of total variance explained by factor, significant variables, and percentage loadings based on varimax or oblique rotation. Many symbols represent combined samples (see Table 6 ). More than one symbol is shown if results varied for different years or for different sample sites within a group. vegetation; nevertheless, we think the observed relations are valid.
The methods of measuring and analyzing dust deposition in this study were designed to provide information on the influx rate and composition of dust relative to soils. Because previously published data on dust deposition commonly were obtained using different methods for other purposes, comparisons must also be made cautiously. The dust-deposition rates of some studies [Smith et al., 1970; YaMon and Ganor, 1975] include sand (Table 7) . Our results clearly show that sand deposition at 2-m height is significant and varies annually; the sand fraction should be excluded for meaningful comparisons. Other studies used dust traps that were dose to the ground and probably yielded higher dust fluxes than the traps of this study. Some studies extrapolated a few months of data to obtain annual flux [Marchand, 1970; Glaccurn and Prospero, 1980 Regionally, values of silt and clay flux in the study area are generally less than others measured in the dry areas of the western United States (Table 7) , except for rates in the Bighorn Basin which were measured using techniques similar to those in this study [Reheis, 1987a, b] . The higher fluxes in New Mexico and Texas may include bird-derived sediment, and the flux in Arizona reflects dustfall in an urbanized, disturbed desert area. The fluxes in this study are expectably higher than those measured in areas distant from dust sources, such as Florida [Prospero et al., 1987] and the Pacific Ocean (geologic rate; [Rea, 1990] ), but are similar to or less than rates measured in areas closer to dust sources, such as Crete [Pye, 1992] sediment Rea [1990] core California range from 0.7 to 3.9 g/m2/yr and 0.3 to 3.8 g/m2/yr, respectively. These rates are similar to the few reported by other studies in the western United States (Table  7) and are also similar to accumulation rates of pedogenic The results of this study shed light on the relations among dust flux and climate, source, and lithology, although our extensive statistical analyses have not yielded predictive capabilities. The inability to explain much of the variance in dust flux using independent factors is partly due to the complexity of the problem but also to the design of the study.
To obtain more precise correlations of climate factors with dust flux, there should be at least five sites in each data subset (e.g., sites in southwestern California with alluvial sources). Nevertheless, the analyses can be used to assess the relative impacts and interactions of weather, source, and lithology.
The climatic factors that affect dust-deposition rates interact with each other and with source type, source lithology, and geographic area. For example, average dust flux increases with mean annual temperature but is not clearly related to mean annual precipitation because the winds commonly deliver dust to relatively wet areas. In contrast to the average fluxes, annual variations in dust flux mainly reflect precipitation drought. Gypsum flux, however, is related to both summer precipitation and temperature drought, especially in southwestern California, and is likely produced by the interaction of carbonate dust and anthropogenic SO2 or sulfate in the atmosphere or in the samples after collection, rather than derived from gypsiferous sources. influenced by the different responses of playas and alluvial deposits to wet and dry years. There are three main response patterns: (1) downwind from most alluvial sources, peaks of dust deposition occur in dry years, especially after consecutive years of drought; (2) downwind from most playas, pulses of dust deposition occur in a dry year that follows a wet year; and 0) downwind of many alluvial sources and some playas, pulses of dust deposition occur during a wet yearø These last two responses probably depend on how fast a source dries out after wetting. The amount of modem dust generated by undisturbed playa and alluvial sources is the same for roughly equal areas, but because the area covered by deftamble alluvium in southern Nevada and California is much larger than that covered by playas, the volume of dust from alluvial sources is probably also much larger. Data from a few sites i. ndicate that lightly cultivated areas generally yield about 20% more dust than uncultivated areas, but the proportion could be much higher when windstorms strike unvegetated or newly planted fields [McCauley et al., 1981] . Dust flux in arid urbanizing areas may be at least twice that before disturbance, but the flux appears to decrease as the disturbed area is built overø Lithologic variation among source areas has relatively little effect on dust flux, particle size, and proportions of carbonate, salt, and gypsum, except that areas with carbonate rocks and playa deposits yield more calcareous dust. The higher salt content at sites in mountain ranges suggests a correlation to precipitation rather than to specific sources. Most of the dust from a source drops out quickly downwind because the prevailing winds are mostly transverse to the mountain ranges. The mineralogic and major-oxide data show that the clay and some silt from different sources are mixed. However, dust deposited in the Transverse Ranges varies little and appears to be derived mainly from sources to the northeast and southeast via the Santa Ana winds. A more detailed assessment of dust sources would require trace-element or isotopic analyses of dust and potential source sediments.
Our study also has implications for the interpretation of paleoclimate from deep-ocean cores.
A fundamental assumption in such studies is that dustfall over the oceans is directly related to source-area climate: the less rainfall the more dust generated (reviewed by Rea [1994] ). In this study no correlation is found between mean annual precipitation and dust flux. Annual changes in precipitation affect dust flux, but the pulses of dust deposition that occurred during or shortly after high-rainfall years in this study suggest that dustfall can be a complex response to both high and low rainfall. Prospero and Nees [1986] 
